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Mucocutaneous Lymph Node Syndrome (Kawasaki Disease): Delayed 
Aortic and Mitral Insufficiency Secondary to Active Valvulitis 
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FRANK CRUSSI, MD, C. ELISE DUFFY, MD 
Chicago, Illinois 
A 28/12 year old girl with acute mucocutaneous lymph 
node syndrome (Kawasaki disease), presented 17 months 
later with a new onset of mitral and aortic insufficiency. 
Congestive heart failure rapidly developed and double 
valve replacement was performed. Pathologic study of 
Cardiac sequelae of Kawasaki disease, or mucocutaneous 
lymph node syndrome, are reported in approximately 20% 
of cases, with abnormalities usually detected during the first 
months after the onset of the illness (1,2). These abnor•
malities include coronary aneurysms or ectasia with occa•
sional secondary myocardial ischemia, myocarditis, conges•
tive heart failure, pericardial effusion, arrhythmias and mitral 
insufficiency (1-3). Late cardiovascular sequelae are much 
less common and include late onset mitral insufficiency with 
or without congestive heart failure, coronary artery stenosis 
and subsequent myocardial ischemia, and aneurysms of ma•
jor blood vessels (1-8). 
We report a case of late onset cardiovascular involvement 
in Kawasaki disease with several unique features. Mitral 
and aortic valve insufficiency with severe congestive heart 
failure were identified 18 months after the onset of the initial 
disease. Examination of valve tissue excised during valve 
replacement demonstrated the presence of chronic and active 
valvulitis, suggesting that late onset valvular insufficiency 
may be a consequence of chronic valvulitis in Kawasaki 
disease. 
Case Report 
Clinical presentation. A 20/12 year old white girl pre•
sented with 5 days of fever, truncal rash, arthralgia, irri-
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the excised valve tissue disclosed active valvulitis. This 
is the first report of late onset aortic and mitral valvulitis 
associated with Kawasaki disease. 
(J Am Coil CardioI1986;7:894-7) 
tability, edema and subsequent desquamation of the hands 
and feet, stomatitis and nonpurulent conjunctivitis. Cervi•
cal, axillary and inguinal adenopathy were present. Pertinent 
laboratory studies during her acute clinical course included 
white blood cell count of 20,300/mm3 with 74% polymor•
phonuclear cells and 10% band forms, platelet count of 
646,000/mm3 , normal urinalysis, normal cerebrospinal fluid 
and throat cultures, mild cerebrospinal fluid leukocytosis, 
serum glutamic pyruvate transaminase of 15 IV/liter, normal 
chest X-ray film and normal electrocardiogram. Kawasaki 
disease was strongly suspected and treatment with aspirin, 
70 to 100 mg/kg per day, was begun. No cardiac murmurs 
were noted. Negative antinuclear antibody. rheumatoid fac•
tor and streptococcal antibody titers were obtained. An echo•
cardiogram on the 25th day of illness showed mild dilation 
of the left anterior descending coronary artery and a small 
pericardial effusion. The patient's condition improved over 
the next 2 weeks and the aspirin dose was decreased. Repeat 
echocardiograms 2, 3, 7 and 9 months after the onset of 
illness showed persistent mild ectasia of the left anterior 
descending coronary artery with normal ventricular short•
ening fraction and no mitral insufficiency. 
Clinical course. The child was next seen 17 months 
after the onset of illness, with complaint of recent epistaxis 
that led her mother to discontinue treatment with aspirin. 
Examination indicated a new grade 2/6 apical systolic re•
gurgitant murmur with no gallop. No rales, edema or hep•
atomegaly was present. Two-dimensional echocardiogram 
and Doppler examination demonstrated mitral and aortic 
insufficiency with significantly increased left ventricular end•
diastolic dimension (4.2 cm, predicted = 3.3 cm) (9). The 
coronary arteries now appeared normal. 
Over the next 2 months, the patient developed symptoms 
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of severe congestive heart failure, murmurs of aortic and 
mitral regurgitation and increase in left ventricular end•
diastolic dimension to 5.2 cm. There were no signs or symp•
toms of systemic inflammation. Cardiac catheterization con•
firmed the presence of severe aortic and mitral insufficiency 
(Fig. 1), as well as severe hemodynamic compromise (left 
ventricular end-diastolic pressure 30 mm Hg, pulmonary 
artery pressure 65/35 mm Hg). Selective right and left coro•
nary angiography failed to demonstrate aneurysms or ste•
noses, although the wall of the left anterior descending 
coronary artery appeared somewhat irregular. Blood cul•
tures and repeat streptococcal antibody titers, including an•
tistreptolysin 0, antideoxyribonuclease Band anti-A car•
bohydrate were negative. Complete blood count was normal. 
Shortly thereafter, the patient underwent mitral and aor•
tic valve replacement with a size 23 and a size 21 mm St. 
Jude prosthesis. respectively. At surgery, the posterior leaf•
let of the mitral valve was extensively scarred, and the edges 
were thickened and rolled over. The anterior leaflet showed 
elongated chordae tendineae. The right and left aortic valve 
cusps were markedly redundant and attenuated, and pro•
lapsed into the left ventricular outflow tract. The valve rings 
appeared normal. Surgery was complicated by intraopera•
tive acute myocardial ischemia corresponding to the distri•
bution of the left anterior descending artery, despite ade•
quate myocardial protection with continuous coronary 
perfusion and topical hydralazine. 
Postoperatively, the patient had severe congestive heart 
failure with dyskinesia of the apical and septal portions of 
the left ventricle. Myocardial function slowly improved over 
3 weeks, and the patient was discharged with compensated 
congestive heart failure requiring digoxin and diuretic ther•
apy. Ten months postoperatively her condition was much 
improved (New York Heart Association functional class 1). 
Echocardiogram demonstrated normal left ventricular di•
mension and shortening fraction. 
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Figure 1. A left anterior oblique aorto•
gram demonstrates aortic and mitral in•
sufficiency. A, Aortic insufficiency is 
demonstrated at the beginning of contrast 
injection into the aortic root (Ao). B, After 
left ventricular (LV) systole, filling of the 
dilated left atrium (LA) posteriorly is 
demonstrated. 
Valvular histologic and culture studies. Histologic ex•
amination of the excised cardiac valves revealed the pres•
ence of a dense inflammatory infiltrate, which was generally 
diffuse, although focal accentuations were noted without 
any specific topographic distribution. The normally avas•
cular, dense stroma of both aortic and mitral valves was 
coursed by well formed capillaries (Fig. 2). The inflam•
matory infiltrate was composed predominantly of mono•
nuclear cells (Fig. 3), although some polymorphonuclear 
leukocytes were also seen. There were no granulomas, lym•
phoid follicles or Aschoff bodies. No stainable organisms 
could be demonstrated with Gram, Giemsa or toluidine blue 
stains. There were no changes suggesting bacterial endo•
carditis. Light microscopy immunofluorescence was per•
formed for immunoglobulin G, immunoglobulin M and im•
munoglobulin A and C3 component of complement but was 
positive only for immunoglobulin G in plasma cells. 
On electron microscopic studies, the inflammatory infil•
trate appeared to be composed of lymphoid cells, plasma 
cells, monocytes and macrophages, with focal areas con•
taining polymorphonuclear leukocytes. "Activated" plump 
fibroblasts were freely admixed with the inflammatory cells. 
No viral particles, rickettsia-like bodies or other etiologic 
agents could be demonstrated by ultrastructural study. 
Viral isolation was attempted by inoculating homoge•
nized valve tissue into MRC-5, primary rhesus monkey 
kidney and Hep-2 cell lines. After 3 weeks, cultures were 
passaged, and examined for 3 additional weeks. No cyto•
pathic effect was observed in any cultures, and electron 
microscopic examination of inoculated cell lines was neg•
ative for viral particles. Bacterial cultures of the homogenate 
performed by inoculation of Bactec 16B, 7D and 6B bottles, 
modified eugonic broth, PYG-Tween prereduced broth and 
chopped meat broth with periodic examination and staining 
of contents were negative over a 4 month period. Cultures 
for leptospirosis were negative. as well. 
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Figure 2. Aortic valve. The valvular stroma is coursed by newly 
formed capillaries in the subendocardial region. The stroma is 
mildly edematous. (Hematoxylin-eosin stain; original magnifica•
tion X 75, reduced by 30%.) 
Discussion 
This patient's findings are unique in several respects. 
First, aortic insufficiency has not been reported as a late 
complication of Kawasaki disease. Aortic valvulitis without 
clinically apparent valvular insufficiency has previously been 
reported as an autopsy finding during the acute phase of the 
illness (10). Aortic insufficiency, usually of a transient or 
mild nature, has been reported during the acute phase of 
Kawasaki disease and has been associated with the presence 
of coronary aneurysms and myocardial infarction (II). Sec•
ond, an active, chronic valvulitis without evidence of in•
flammatory involvement of other organ systems, leading to 
severe mitral and aortic insufficiency more than 1 year after 
resolution of acute Kawasaki disease, has not been de•
scribed. Late onset mitral insufficiency in Kawasaki disease 
has previously been associated with papillary muscle dys•
function, fibrosis or myocardial infarction, but not with 
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active valvulitis (2-7,10). In our patient, acute and chronic 
valvulitis were present 20 months after the onset of illness 
and contributed to the valvular insufficiency. Third, mitral 
insufficiency is usually associated with substantial coronary 
artery involvement (3,4,6); our patient had only mild ectasia 
of the left coronary artery during the early stages of disease 
and residual irregularity of the walls of the left coronary 
artery. We presume our patient's severe myocardial isch•
emia at surgery was related to severely elevated left ven•
tricular end-diastolic pressure, low aortic diastolic pressure 
and subsequent poor myocardial perfusion, because her 
coronary arteries were not stenosed at angiography and she 
had almost complete recovery of left ventricular function. 
Mitral insufficiency is a serious complication of Kawa•
saki disease. Approximately one-third of patients reported 
on have died, and at least another third have developed 
congestive heart failure (3-7,10). During the acute phase 
of Kawasaki disease, mitral insufficiency may be secondary 
to active valvulitis, papillary muscle dysfunction or myo-
Figure 3. Light microscopic appearance of the inflammatory in•
filtrate. Lymphoid cells and larger mononuclear cells of difficult 
characterization predominate. (Hematoxylin-eosin stain; original 
magnification x 575, reduced by 30%.) 
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cardial infarction (2-5,10). In some patients, mitral insuf•
ficiency and congestive heart failure have lessened (3,7). 
In others. however. valve fibrosis or papillary muscle dys•
function leads to persistent valve dysfunction, and valve 
replacement has been required in some instances (4-7). This 
report indicates that life-threatening valve dysfunction may 
occur as a consequence of active, chronic valvulitis in Ka•
wasaki disease. Our experience suggests that the concept 
of cardiac involvement in Kawasaki disease should be ex•
tended to include active valvulitis that may not be limited 
to the acute phase of the illness. Children with the diagnosis 
of Kawasaki disease warrant close follow-up because of this 
and other potential late sequelae. 
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